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© Process for the alpha-chlorination of phenylacetonitriles. 



S) Process for the a-chlorination of 
phenylacetonitriles, for example benzyl cyanide, in 
which the phenyiacetonitrile is contacted with a suit- 
able chlorinating agent, sulphuryl chloride or chlorine 
gas, while an amount of strong acid, preferably HCI, 
is also present in the reaction mixture. The induction 
time and the reaction rate are dependent on, among 
other factors, the concentration of the acid. Prefer- 
ably, the reaction is carried out under pressure. The 
reaction is well controllable. 
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The invention relates to a process for the a- 
chlorination of a phenylacetonitrile in which the 
phenylacetonitrile is contacted with sulphurylch- 
loride or chlorine gas as chlorinating agent. 

Such a process is known from Zhur. Obschei 
Khim. 28, 772 (1948). The process described here 
leads to a degree of conversion of 80.3%, relative 
to the amount of nitrile supplied, after one day's 
reaction. US-A-3880972 also refers to this publica- 
tion in connection with the preparation of 0-phenyl- 
/S,£-difluoroethy famines, which includes the 
chlorination of benzyl cyanide to c*,a- 
dichlorophenyl-acetonitrile with the aid of sulphuryl 
chloride as an intermediate step. 

Drawbacks of this process are that the 
chlorination does not start up until after an induc- 
tion period, which is unpredictable per se, and that 
then, once the reaction has started up, it proceeds 
violently at first, forming an undesirably large 
amount of gas. Nevertheless, long reaction times 
are necessary for obtaining high degrees of con- 
version. As the reagents have all been introduced 
into the reactor, it is not possible to reduce the 
reaction rate once the reaction starts up and pro- 
ceeds too violently, which, for safety reasons, 
makes it difficult to carry out the reaction on a 
large scale. 

The aim of the invention is to provide a pro- 
cess in which the chlorination reaction starts up in 
a predictable manner and in which the develop- 
ment and the rate of the reaction can be controlled. 

This is achieved according to the invention by 
contacting the phenylacetonitrile with a suitable 
chlorinating agent in the presence of an amount of 
strong acid. 

A survey of the chlorination of aromatic com- 
pounds is given in for example the book by J.S. 
Pizey; Synthetic Reagents, Vol. 4, 336-396 (1981). 
It is assumed that the side-chain chlorination of 
aromatic compounds under the influence of sul- 
phuryl chloride usually proceeds via a radical 
mechanism and is accelerated by (UV) light and 
radical initiators such as peroxides. It is for exam- 
ple known that in the absence of peroxide the side- 
chain chlorination of toluene, which is in such reac- 
tions comparable with phenylacetonitrile, under the 
influence of sulphuryl chloride does not take place. 
Only after the addition of for example benzoyl 
peroxide does a reaction take place. A further 
indication of the fact that the side-chain chlorination 
of aromatic cyanides most probably takes place via 
a radical mechanism is the photochlorination of 
benzyl cyanide with the aid of CI2 gas to the a- 



monochlorobenzyl cyanide as described in the lit- 
erature (Chem. Zentrallblatt (1927) II, 415). Nucleus 
chlorination of aromatic compounds on the other 
hand takes place via an ionogenic mechanism and 
these chlorination s are catalysed by for example 
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Lewis acids (such as AICI 3 and FeCI 3 ). In addition, 
the same survey mentions that the chlorination of 
alkylnitriles cannot be carried out effectively with 
the aid of sulphuryl chloride. It is also known that 
acetonitrile and chloroacetonitrile do not react with 
an equivalent amount of sulphuryl chloride at room 
temperature after 24 hours (Wijman DP., Kaufman 
P.R., Freeman W.R.; J. Org. Chem. 29 2706 
(1964)). — 

The applicant has now found that the use of 
radical initiators in the chlorination of benzyl cya- 
nide with the aid of sulphuryl chloride does not 
lead to a clearly observable acceleration of the 
reaction and that on the other hand a strong acid 
unexpectedly functions as a catalyst in these reac- 
tions, which means that a long induction time is 
avoided and the reaction rate is increased simply 
by ensuring the presence of a strong acid. In the 
known process for the chlorination of a 
phenylacetonitrile the catalytic effect of a strong 
acid is not recognised. These preparation pro- 
cesses are effected under atmospheric conditions. 
The reason why long reaction times are necessary 
is to be found in the fact that the HCI concentration 
of the reaction mixture gradually decreases due to 
evaporation as the reaction proceeds. In the pro- 
cess according to the invention the reaction is 
preferably carried out under pressure to make a 
higher HCI concentration possible. 

The presence of sufficient strong acid ensures 
an instantaneous reaction of the substrate and the 
chlorinating agent without an induction time. This 
makes it possible to control the development of the 
reaction via the supply of the substrate and/or the 
chlorinating agent. Moreover, it has been found that 
the side-chain chlorination proceeds with a very 
high selectivity and that, contrary to what has been 
found for the chlorination of alkylnaphthalenes with 
the aid of sulphuryl chloride (see GB-A-263844), no 
chlorination of the nucleus whatsoever takes place. 
No undesired byproducts are hence formed in the 
reaction. In compounds which contain two H atoms 
at the a position the monochlorinated product ap- 
pears to chlorinate faster than the non-chlorinated 
starting material, because at every moment during 
the reaction there is virtually no monochlorinated 
product in the reaction mixture. 

The chlorination of saturated alkylnitriles with 
the aid of chlorine gas in the presence of HCI is 
described in the publication J. Gen. Chem. USSR 
25, 905-906 (1955), in which it is proposed that the 
chlorination proceeds according to an ionogenic 
reaction mechanism. In view of the fact that it is 



generally proposed that the side-chain chlorination 
of aromatic compounds proceeds via a radical 
mechanism, one would not expect HCI gas to be a 
suitable catalyst for the side-chain chlorination of 
phenyl-acetonitriles, particularly as HCI is usually 
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considered to be a catalyst for reactions that pro- 
ceed via an ionogenic mechanism and lead to 
nucleus chlorination. It was therefore by no means 
to be expected that a process for the chlorination 
of alkylnitriles as described in J. Gen. Chem. USSR 
25, 905-906 (1955) could be used for the selective 
side-chain chlorination of aromatic compounds. 
This is also confirmed by the great amount of time 
that has passed since the latter publication, in 
which not a single suggestion has been made in 
the direction of the present process. See for exam- 
ple the aforementioned, more recent publications 
US-A-3880972 of 1975 and Pizey's book of 1981. 

With the process according to the invention 
phenylacetonitriles in the side-chain are chlorinat- 
ed. For example, benzyl cyanide is chlorinated to 
a,or-dichlorophenyIacetonitrile. The 
phenylacetonitriles may optionally be substituted in 
the nucleus and/or may contain one substituent in 
the side chain. 

Examples of such compounds are: 



— CH-C=N 




where: 

n = 1-5 and 

R n may each individually be H, an alkyl, aryl, 
alkoxy, a halogen or 



I 

R-CH-CsN 

and R is H, an alkyl, aryl, alkoxy or a halogen. 
The alkyl and alkoxy groups in R n and R may 
contain 1 -6 C atoms; the aryl group may optionally 
be substituted with one or more substituents cho- 
sen from the group comprising alkyl with 1-6 C 
atoms, alkoxy with 1-6 C atoms and halogen. 

Such compounds are for example suitable in- 
termediates in the preparation of end products 
such as the rubber promoters described in US-A- 
4435552 or the 0-phenyl-0,0-difluoroethylamines 
as described in US-A-3880972. 

As a suitable chlorinating agent use is made of 
sulphurylchloride (S0 2 CI 2 ) or chlorine gas (Cl 2 ) 
which are the chlorinating agents that are usually 
used for such reactions. In the case of less stable 

-substrates-use-is-preferably-made-of-sulphuryh 
chloride because then, in comparison with for ex- 
ample chlorine gas, less stringent conditions can 
be used. 

If the stability of the substrate imposes no 
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limitations the use of chlorine gas is preferable for 
economic reasons, on account of its lower cost 
price. Moreover, the use of chlorine gas presents 
the advantage, in comparison with for example 
sulphuryl chloride, that no S0 2 is released as a 
byproduct, which means that, finally, less salt ends 
up in the environment. 

The order in which the reagents are supplied is 
not critical. In practice, the chlorinating agent is 
usually added to the substrate. Preferably, the 
chlorinating agent is supplied during the reaction, 
which limits the loss thereof. In addition, the devel- 
opment of the reaction can be well controlled in 
this manner via the supply rate. 

As a catalyst use can in principle be made of 
all strong acids for example Bronsted acids that 
are inert with respect to the reaction, for example 
p-toluene sulphonic acid, naphion H, poly- 
phosphoric acid, HCI, HBr or mixtures thereof. 
Preferably, use is made of HCI because this acid is 
formed during the chlorination reaction and is 
hence not foreign to the process. The catalyst can 
be added as such or can be generated in situ. 

The amount of strong acid in the reaction mix- 
ture may vary within wide limits; usually, it is 
0.005-1.0 mole of strong acid per mole of nitrile. 
The minimum amount of acid is for example de- 
pendent on the temperature and the pressure of 
the reaction mixture. A person skilled in the art can 
easily determine the optimum concentration of 
strong acid. 

If the acid concentration at the beginning of the 
reaction is high enough, no induction period will 
ensue. If the acid concentration at the beginning of 
the reaction is low, an induction period will ensue, 
which is dependent on the concentration of the 
acid. The amount of acid present in the reaction 
mixture is hence chosen so that no or only a very 
short induction period will ensue, so that no high 
concentrations of the two reagents occur before the 
reaction starts up because in that case the devel- 
opment of the reaction would be uncontrollable. 
Preferably, the strong acid is already present in the 
reaction mixture before a start is made with the 
dosing of the chlorinating agent or the substrate. 
Moreover, the greater the amount of strong acid in 
the reaction mixture, the higher the reaction rate. 
During the reaction sufficient HCI is usually formed 
to keep the acid concentration at the required level. 
Optionally, additional acid may be added at the 
end of the reaction, when only little substrate re- 
mains in the reaction mixture, as a result of which 
the reaction rate decreases and little HCI is formed. 
-This is-done to~correcrfor any loss of~acid\ so that 
the reaction rate remains at a relatively high level. 
If the reaction is effected under atmospheric pres- 
sure, the strong acid is hence preferably at least 
partially supplied in the course of the reaction. 
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The process according to the invention may be 
carried out with or without a solvent that is inert in 
the chlorination reaction. Preferably, the reaction is 
carried out without a solvent because then the 
greatest production capacity and the simplest pro- 5 
cedure for further processing is obtained. 

In a preferred embodiment of the process ac- 
cording to the invention the phenylacetonitrile is 
supplied and brought to the reaction temperature 
without a solvent. Then HCI gas is supplied, after io 
which the chlorinating agent is supplied at such a 
rate that conversion of the chlorinating agent in- 
stantaneously ensues. 

The reaction can be carried out under atmo- 
spheric conditions or under elevated pressure, 75 
such as 0.1-15 MPa, preferably 0.2-1 MPa. Prefer- 
ably, the reaction is carried out under pressure to 
enable the use of a higher HCI concentration. This 
makes it possible to maintain a higher HCI con- 
centration in the reaction mixture throughout the 20 
entire reaction, as a result of which the reaction 
rate also increases. In addition, this makes it possi- 
ble to further increase the reaction rate by carrying 
out the reaction at a higher temperature, without 
causing great losses of chlorinating agent 25 
(SO2CI2), while sufficient HCI remains present as a 
catalyst to maintain a high reaction rate. Moreover, 
it has been found that when the reaction is carried 
out under pressure only very little HCI is required 
to initiate the reaction, after which sufficient HCI is 30 
generated and remains in solution to keep the 
reaction rate high. When use is made of for exam- 
ple SO2CI2, traces of H 2 0 in the apparatus or the 
reagents are already capable of generating suffi- 
cient HCI to initiate the reaction. The temperature 35 
will usually be between 0 and 100*C, preferably 
between 30 and 60 "C. In practice, the temperature 
and pressure will be chosen so that sufficient 
chlorinating agent and acid remain in solution. 

The invention will now be elucidated with the 40 
aid of the following examples without, however, 
being limited thereto. 

Comparative experiment A 

45 

1161 grams of benzyl cyanide (99%; 9.8 mole) 
and 3052 g of SO2CI2 (99%; 22.4 mole) are suc- 
cessively introduced into a double-walled glass re- 
actor vessel with a volume of 8 litres, fitted with a 
bottom discharge, baffles, a stirrer and a reflux 50 
condenser. The reaction mixture is heated to 40 *C 
with stirring. After 6 hours the reaction starts up, 
which is ap pare nt from the violent formation of gas. 



91 % of the benzyl cyanide is converted with a 
selectivity towards a,o-dichlorobenzyl cyanide of 
96% and a selectivity towards a-monochlorobenzyl 
cyanide of 0.1%. The incomplete conversion of 
benzyl cyanide is due to the loss of SO2CI2 from 
the reactor as a result of evaporation/entrainment. 

Example I 

604.5 g of benzyl cyanide (99%; 5.1 mole) and 
1587 grams of SO2CI2 (99%; 11.6 mole) are suc- 
cessively introduced into a double-walled glass re- 
actor vessel with a volume of 3.5 litres, fitted with a 
bottom discharge, baffles, a stirrer, a reflux con- 
denser and a gas feed tube. The reaction mixture 
is heated to 40° C with stirring and immediately 
after 14 grams of dry HCI gas (HCI/CN = 0.075) is 
supplied in 30 minutes. After all of the HCI gas has 
been supplied the reaction starts up within 2 min- 
utes, which is apparent from the observable forma- 
tion of gas. The temperature is kept at 40 °C 
throughout the reaction. After 21 hours no gas 
formation is observable any more and the reaction 
mixture (962.1 grams) is drained and analysed by 
means of GC. 88% of the benzyl cyanide is con- 
verted with a selectivity towards a 
.a-dichlorobenzylcyanide of 97% and a selectivity 
towards a-monochlorobenzyl cyanide of 0.1%. The 
incomplete conversion of benzyl cyanide is attrib- 
utable to the loss of SO2CI2 from the reactor due to 
evaporation/entrainment. 

Comparative Experiment B 

980 grams of benzyl cyanide (99%; 8.3 mole) 
is introduced into a double-walled glass reactor 
vessel with a volume of 3.5 litres, fitted with a 
bottom discharge, baffles, a stirrer, a reflux con- 
denser and a dropping funnel, and is then heated 
to 30 °C. Then 2630 g of S0 2 CI 2 (99%; 19.3 mole) 
is supplied, with stirring, at a rate of 220 g/hour 
(dosing time = 12 hours). After 1.5 hours violent 
gas formation suddenly ensues. The dosing is tem- 
porarily stopped and is resumed after about 10 
minutes. The development of the reaction is fol- 
lowed by means of gas chromatography. After 4 
hours, 8 hours, 12 hours. 24 hours and 31 hours 
the degree of conversion of the benzyl cyanide is 
13.7%. 35.3%, 77%, 96.7% and 99%, respectively. 
The selectivity towards a,a-dichlorobenzyl cyanide 
is 99%. 

Example II 



The temperature is maintained at 40 *C throughout 
the reaction. After 30 hours no gas formation is 
observable any more and the reaction mixture is 
drained (1857.5 grams), sampled and analysed by 
means of gas chromatography (GC). 



55 980 grams of benzyl cyanide (99%; 8.3 mole) 

is introduced into a double-walled glass reactor 
vessel with a volume of 3.5 litres, equipped with a 
bottom discharge, baffles, a stirrer, a reflux con- 
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denser, a gas feed tube and a dropping funnel, and 
is heated to 30 *C. Then 31 grams of HCI gas is 
introduced in 30 minutes. Immediately after the 
supply of 2630 grams of SO2CI2 (99%; 19.3 mole) 
is started, with stirring, at a rate of 220 g/hr (dosing 5 
time = 12 hours). After about 15 minutes the 
reaction starts up, as is apparent from the forma- 
tion of gas. The development of the reaction is 
followed by means of gas chromatography. After 4 
hours, 8 hours, 12 hours, 24 hours and 31 hours w 
the degree of conversion of the benzyl cyanide is 
32%, 62%, 84%, 96% and 99%, respectively. The 
selectivity towards c*,c*-dichlorobenzyl cyanide is 
99%. 



75 

Example III 

988.5 grams of benzyl cyanide (99%; 8.36 
mole) is introduced into a cylindrical double-walled 
reactor vessel with a volume of 2.8 litres, fitted with 20 
an impeller stirrer, a reflux condenser, a pressure 
control, a thermocouple, a sampling point, an 
SO2CI2 dosing system and a gas feed tube. The 
reaction vessel is then purged using N 2 . The maxi- 
mum pressure of the reactor is set to 4 bar with the 25 
aid of the pressure control. The reactor contents 
are heated to 30 • C, after which 40.5 grams of HCI 
gas is supplied in 5 minutes, with stirring. Then, 
the supply of 2510 grams of S0 2 CI 2 (99%; 18.4 
mole), at a rate of 436.5 grams/hour (dosing time 30 
= 5.75 hours), is started, with stirring, while the 
temperature of the reaction mixture is maintained 
at 30° C and the pressure in the reactor at 4 bar. 
Within 10 minutes after the start of the dosage of 
S0 2 CI 2 the reaction starts up. The development of 35 
the reaction is followed in time by means of gas 
chromatography. 1 hour, 2 hours, 4 hours and 8 
hours after the start of the dosage of S0 2 CI 2 the 
degree of conversion of the benzyl cyanide is 19%, 
38%, 73% and 99.9%, respectively. The selectivity 40 
towards a,or-dichlorobenzyl cyanide is quantitative. 

Example IV 

988.5 grams of benzyl cyanide (99%; 8.36 45 
mole) is introduced into a cylindrical double-walled 
reaction vessel with a volume of 2.8 litres, fitted 
with an impeller stirrer, a reflux condenser, a pres- 
sure control, a thermocouple, a sampling point, an 
S0 2 CI 2 dosing system and a gas feed tube. The 50 
reaction vessel is purged using N 2 . The maximum 
pressure of the reactor is set to 4 bar with the aid 
of the pressure control. The reactor contents are 

heated to 50J_C, after,which,5.grams-oLHCI-gas-<s 

supplied in 1 minute, with stirring. Then the supply 55 
of 2510 grams of SOjCfe (99%; 18.4 mole), at a 
rate of 1091.3 grams per hour (dosing time = 2.3 
hours), is started, with stirring, while the tempera- 



ture of the reaction mixture is maintained at 50 'C 
and the pressure in the reactor at 4 bar. Within 10 
minutes after the start of the supply of the S0 2 CI 2 
the reaction starts up. The development of the 
reaction is followed in time by means of gas 
chromatography. 1 hour, 2 hours, 4 hours and 5 
hours after the start of the supply of S0 2 CI 2 the 
degree of conversion of the benzyl cyanide is 48% 
90%, 99.6% and 100%, respectively. The benzyl 
cyanide is quantitatively converted to a,a-dich- 
lorobenzyl cyanide. 

Comparative experimen t C 

80 grams of benzyl cyanide (99%; 0.68 mole) 
is introduced into a cylindrical reaction vessel with 
a volume of 250 ml, fitted with 4 baffles, a stirrer, a 
reflux condenser and a gas feed tube. The reaction 
vessel is then purged using N 2 . The reactor con- 
tents are heated to 40 * C, after which dry Cl 2 gas 
is introduced at a rate of 6 litres per hour. After 45 
minutes a temperature effect is observed (40 
45 • ) and gas is formed. 

Then the supply rate of the Cl 2 gas is increased to 
8-9 litres/hour, while the temperature of the reac- 
tion mixture is maintained at 40 • C. 4.5 hours after 
the start of the supply of the Cl 2 slipthrough of Cl 2 
gas is observed and the supply rate of the Cl 2 gas 
is reduced to 2-3 litres/hour. The development of 
the reaction is followed by analysing samples taken 
in time by means of GC. After 1 .5 hours, 3 hours 
and 5 hours the degree of conversion of the benzyl 
cyanide is 17%, 54% and 62%, respectively. After 
a reaction time of 4 hours the reaction rate de- 
creases considerably. The benzylcyanide is con- 
verted virtually quantitatively into a,a-dichloroben- 
zyl cyanide. 

Example V 

80 grams of benzyl cyanide (99%; 0.68 mole) 
is introduced into a cylindrical reaction vessel with 
a volume of 250 ml, fitted with 4 baffles, a stirrer, a 
reflux condenser and two gas feed tubes. The 
reaction vessel is then purged using N 2 . 
The reactor contents are heated to 40 °C, after 
which dry HCI gas is introduced in 45 minutes, at a 
rate of 8-9 litres/hour. Then the supply of Cl 2 gas 
at a rate of 6-7 litres/hour is started. The chlorina- 
tion reaction starts up immediately. The tempera- 
ture of the reaction mixture is maintained at 40 • C. 
After 4 hours slipthrough of Cl 2 gas is observed 
and the supply rate of the Cl 2 gas is reduced to 1 
-litre/hour- 

The development of the reaction is followed by 
analysing samples taken in time by means of GC. 
After 1 hour, 3 hours and 5 hours the degree of 
conversion of the benzyl cyanide is 24%, 73% and 
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85%, respectively. The benzyl cyanide is convert- 
ed virtually quantitatively into a,a-dichlorobenzyl 
cyanide. 

Example VI 



80 grams of benzyl cyanide (99%; 0.68 mole) 
is introduced into a cylindrical reaction vessel with 
a volume of 250 ml, fitted with 4 baffles, a stirrer, a 
reflux condenser and two gas feed tubes. The 
reaction vessel is then purged using N 2 . 
The reactor contents are heated to 40 *C, after 
which dry HCl gas is introduced at a rate of 8-9 
litres/hour. After 45 minutes the supply rate of the 
HCl gas is reduced to 2-3 litres/hour and the sup- 
ply of dry CI2 gas, at a rate of 10 litres/hour, is 
started. The chlorination reaction starts up imme- 
diately. After a reaction time of 1 hour and 45 
minutes slipthrough of CI2 gas is observed and the 
supply rate of the Cl 2 gas is reduced to 5-6 
litres/hour. The development of the reaction is fol- 
lowed by analysing samples taken in time by 
means of GC. After 1 hour, 3 hours, 5 hours and 6 
hours the degree of conversion of the benzyl cya- 
nide is 44%, 80%, 88% and 91%, respectively. 
The benzyl cyanide is converted virtually quantita- 
tively into a.or-dichlorobenzyl cyanide. 

Example VII 

80 grams of benzyl cyanide (99%; 0.68 mole) 
is introduced into a cylindrical reaction vessel with 
a volume of 250 ml, fitted with 4 baffles, a stirrer, a 
reflux condenser and a gas feed tube. The reaction 
vessel is then purged using N 2 . The reactor con- 
tents are heated to 40 * C, after which 1 .2 grams of 
p-toluenesulphonic acid is added (H*/CN = 0.01). 
Then the supply of dry Cfe gas, at a rate of 8-9 
litres/hour, is started. The chlorination reaction 
starts up immediately. The temperature of the reac- 
tion mixture is maintained at 40 *C. After 15 min- 
utes the supply rate of the Cl 2 gas is reduced to 6- 
7 litres/hour. The development of the reaction is 
followed by analysing samples taken in time by 
means of GC. After 2 hours and 4 hours the degree 
of conversion of the benzyl cyanide is 36.5% and 
69.5%, respectively. The benzyl cyanide is con- 
verted virtually quantitatively into dichlorobenzyl 
cyanide. 

Example VIII 



purged using N 2 . The reactor contents are heated 
to 40* C, after which HCl gas is introduced at a rate 
of 8-9 litres/hour. After 1 hour the supply rate of the 
HCl gas is reduced to 2-3 litres/hour and the sup- 

5 ply of dry Cl 2 gas, at a rate of 6-7 litres/hour, is 
started. The chlorination reaction starts up imme- 
diately. After a reaction time of 40 minutes slipth- 
rough of Cl 2 gas is observed and the supply rate of 
the Cl 2 gas is reduced to 4 litres/hour. The devel- 

70 opment of the reaction is followed by analysing 
samples taken in time by means of GC. After 1 
hour, 2.5 hours and 3.5 hours the degree of con- 
version of the a-methylbenzyl cyanide is 5.5%, 
14.5% and 20%, respectively. The a-methylbenzyl 

75 cyanide is converted virtually quantitatively into <*- 
chloro-cr-methylbenzyl cyanide. 

Example IX 



20 15 grams of p-methylphenylacetonitrile (99%; 

0. 11 mole) dissolved in 60 grams of a,a-dich- 
lorophenylacetic ethyl ester is introduced into a 
cylindrical reaction vessel with a volume of 250 ml, 
fitted with 4 baffles, a stirrer, a reflux condenser 

25 and two gas feed tubes. The reaction vessel is then 
purged using N 2 . The reactor contents are heated 
to 40 * C, after which HCl gas is introduced at a rate 
of 8-9 litres/hour. After 1 hour the supply rate of the 
HCl gas is reduced to 2 litres/hour and the supply 

30 of dry Cl 2 gas, at a rate of 6-7 litres/hour, is 
started. The chlorination reaction starts up imme- 
diately. The development of the reaction is followed 
by analysing samples taken in time by means of 
GC. After 1 hour, 2 hours, 4 hours and 5 hours the 

35 degree of conversion of the p-methyl- 
phenylacetonitrile is 45.5%, 64.5%, 78.5% and 
84.5%, respectively. The p-methyl- 
phenylacetonitrile is converted virtually quantitative- 
ly into a,a-dichloro(p-methylphenyl)acetonitrile. 

40 

Claims 

1. Process for the a-chlorination of a 
phenylacetonitrile in which the 

45 phenylacetonitrile is contacted with sulphuryl- 

cloride or chlorine gas as chlorinating agent, 
characterised in that an amount of strong acid 
is also present. 

50 2. Process according to claim 1, characterised in 
that the acid is formed in situ. 



1 0 grams of a-methylbenzyl c y anide ( 99%; 

0.076 mole) dissolved in 70 grams of a.a-dich- 
lorophenylacetic ethyl ester is introduced into a 55 
cylindrical reaction vessel with a volume of 250 ml, 
fitted with 4 baffles, a stirrer, a reflux condenser 
and two gas feed tubes. The reaction vessel is then 



3. Process according to claim 1 or claim 2, 
characterised in that HCl is used as a strong 
acid. 

4. Process according to any one of claims 1-3, 
characterised in that benzyl cyanide is used as 
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a starting material. 

5. Process according to any one of claims 1-4, 
characterised in that the chlorinating agent is 
supplied to the phenylacetonitrile. s 

6. Process according to claim 5, characterised in 
that at least part of the strong acid is supplied 
before the supply of the chlorinating agent is 
started. 70 

7. Process according to any one of claims 1-6, 
characterised in that the reaction is carried out 
under an elevated pressure. 

8. Process according to any one of claims 1-6, 
characterised in that the reaction is carried out 
under atmospheric pressure and at least part 
of the strong acid is supplied in the course of 
the reaction. 

9. Process as described and elucidated with the 
aid of the examples. 

25 



is 



20 



30 



35 



40 



45 



50 



55 



7 



3CID: <EP 051B412A1 J_> 



1 





European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 



EP 92 20 1571 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with indication, where appropriate, 
of relevant pi 



Relevant 
to claim 



CLASSIFICATION OF THE 
APPLICATION (Int. CIS ) 



D,Y 
D.Y 



US-A-3 880 927 (B. B. M0LL0Y) 
* column 3, line 40 - line 47 * 



JOURNAL OF GENERAL CHEMISTRY OF THE USSR 
vol. 25, no. 5, Hay 1955, NEW YORK 
pages 905 - 906 

F. N. STEPANOV ET AL 'CHL0RINATI0N OF 
SATURATED NITRILES' 

* the whole document * 

JOURNAL OF ORGANIC CHEMISTRY, 
vol. 40, no. 24, 1975, EAST0N US 
pages 3540 - 3544 

M. OH0KA ET AL 'REACTION OF NITRILES WITH 
THI0NYL CHLORIDE IN THE PRESENCE OF 
HYDROGEN CHLORIDE. FORMATION OF SULFINYL 
AND SULFENYL CHLORIDES AND PHENYL 
CYAN0SULFINE' 

* page 3542, column 1 * 

BERICHTE DER OEUTSCHEN CHEMISCHEN 
GESELLSCHAFT 

vol. 64, 1931, WEINHEIM DE 
pages 667 - 678 

A. HANTZSCH 'UBER DIE VERMEINTLICHEN IMID- 
UND AN ID-CHLORIDE, DIE SALZE DER NITRILE 
UND SAURE-AMIDE, SOW IE UBER DEN CHEMISMUS 
DER UNWANDLUNG VON NITRILE IN 
SAURE-AMIDE . ' 

* page 669 * 

US-A-3 828 088 (R. F. SHUMAN) 

* column 2, line 1 - line 29 * 



1-4 
1-8 
1-8 



C07C255/35 
C07C253/30 



1-8 



1-8 



TECHNICAL FIELDS 
SEARCHED (Int. d.S ) 



C07C 



1-8 



search report has been draws up for all claims 



THE HAGUE 



DM« «f BD-^mfcW Of tt- 

25 SEPTEMBER 1992 



i 



WRIGHT M.W 



o 
o 



CATEGORY OP CITED DOCUMENTS 



X : parti cui*rty relevant tf takm «Jdo« 

Y : parti cuiaxiy rdevmat If coabtned with Moth* 

tocsaeet of tb« sum category 
A : technological baefcgroona 1 
O : rjoa-wrttun Usdosure 
P : tntaraee'taia locum ent 



T : theory or principle underlying tb« Invention 
E : earlier patent •ocuaent, but pabUsbe* on, or 

after the filing date 
D : document dtetf to the application 
L : document dted for other reasons 



mmbv of the same patent family, corresponding 



OOCID:<EP 0518412A1 I > 



